Objective: Mental health and emotional disorders are often associated with higher mortality risk. Whether higher cardiorespiratory fitness (CRF) reduces the risk for all-cause mortality in individuals with emotional distress is not well known. Patients and Methods: Participants were 5240 men (mean age 46.5AE9.5 years) with emotional distress (including depression, anxiety, thoughts of suicide, or a history of psychiatric or psychological counseling) who completed an extensive medical examination between 1987 and 2002, and were followed for all-cause mortality through December 31, 2003. Cardiorespiratory fitness was quantified as maximal treadmill exercise test duration and was grouped for analysis as low, moderate, and high. Cox proportional hazards regression was used to calculate hazard ratios (HRs) and 95% CIs. Results: During a median of 8.7 years (range, 1.0-16.9 years) and 46,217 person-years of follow-up, there were 128 deaths from any cause. Age-and examination yeareadjusted all-cause mortality rates per 10,000 person-years according to low, moderate, and high CRF groups were 64.7 (95% CI, 44.9-89.3), 28.0 (95% CI, 23.8-31.5), and 19.6 (95% CI, 17.1-21.6) (trend P<.001) in men who reported any emotional distress. Overall, the multivariable-adjusted HRs and 95% CIs across incremental CRF categories were 1.00 (referent), 0.54 (0.32-0.90), and 0.47 (0.26-0.85), linear trend P ¼.03. Conclusion: Among men with emotional distress, higher CRF is associated with lower risk of dying, independent of other clinical mortality predictors. Our findings underscore the importance of promoting physical activity to maintain a healthful level of CRF in individuals with emotional distress. 1 The association between mental health issues and all-cause mortality has been explored in populations around the world. For example, in Norway, depression has been shown to be a risk factor for all-cause mortality at a similar level to smoking.
M ental health conditions represent the fifth greatest contributor to the global burden of disease, with an estimated economic cost of US $2.5 trillion in 2010 and an expected US $6.0 trillion by 2030. 1 The association between mental health issues and all-cause mortality has been explored in populations around the world. For example, in Norway, depression has been shown to be a risk factor for all-cause mortality at a similar level to smoking. 2 In Canada, major depressive episodes have been shown to be a strong predictor of all-cause mortality. 3 In a clinic-based study from England, depression was associated with higher all-cause mortality decades after patients received treatment, even excluding factors such as suicide, accidents, and other nonnatural causes of death. 4 In the United States, having both cancer and depression together has been associated with higher all-cause mortality, as opposed to having just one. 5 Depression is also associated with all-cause mortality among patients with cardiovascular disease (CVD). 6 Finally, metaanalyses have demonstrated that even some forms of subclinical levels of depression are associated with a higher risk of all-cause mortality. 7 These findings suggest that people with poor mental health have a shorter life expectancy. Physical inactivity 8 or low cardiorespiratory fitness (CRF) 9 has been linked to higher risk of all-cause and CVD mortality in healthy populations of men and women. This is significant in light of the evidence that negative emotions may play a role in all-cause mortality and CVD risk. 10 The connection between CRF and negative emotions has been investigated in previous research. 11 Increasing fitness has been shown to ease depressive symptoms 10, [12] [13] [14] and help symptoms of anxiety. 15 Therefore, a better understanding of the intercorrelations among CRF, emotions, and mortality can help us formulate a more specific strategy to promote longevity. The present study seeks to examine whether CRF could protect against premature all-cause mortality among men with emotional distress. Only participants with a history of emotional distress were included in the present study (n¼6660, 15.3%). The exclusion criteria included the following: at baseline, participants did not achieve at least 85% of aged-predicted maximal heart rate (220 À age) during the treadmill test (n¼230); those who reported history of myocardial infarction (n¼71), stroke (n¼30), or cancer (n¼376); who were underweight (body mass index [BMI] [calculated as the weight in kilograms divided by the height in meters squared] <18.5 kg/m 2 ) (n¼318); or were followed for less than 1 year (n¼395). These criteria resulted in 5240 men with emotional distress, aged 20 to 86 years, who were followed from the date of their baseline examination until their date of death, or December 31, 2003 . Women were excluded because of the small number of deaths across CRF groups (3, 5, and 8 deaths across low, moderate, and high CRF, respectively).
METHODS

Study Population
Emotional distress was self-reported from the medical history questionnaire that asked participants whether they had ever experienced depression, anxiety, or thoughts of suicide, or received psychological or psychiatric counseling. Participants were instructed to answer "yes," "no," or "don't know." If participants responded "yes" to any of the above questions, they were defined as having emotional distress. One person can report multiple types of distress; therefore, these categories were not mutually exclusive. There were 2229 (43%) men who reported more than 1 emotional distress item.
Clinical Examination
After an overnight fast of 12 hours, participants were given a baseline examination consisting of individual and family health history, a physical examination, a questionnaire to record demographic characteristics and health habits, anthropometry, blood chemistry tests, blood pressure, and, of particular note for this present study, a maximal treadmill exercise test. Details on the ACLS study have been described in previous literature. 9 Smoking habits (current smokers or not), alcohol intake habits (heavy drinkers or not), physical inactivity (no leisure-time activities during the past 3 months), and parental history of CVD were assessed with a standardized questionnaire. Drinks per week were computed with 1 drink standardized to 12 oz of beer (3.41 dL), 5 oz of wine (1.421 dL), or 1.5 oz of liquor (0.4262 dL). Heavy drinking (in men) was defined as more than 14 drinks per week. Hypertension was defined as a physician diagnosis or measured blood pressure of 140/90 mm Hg or more. Diabetes was defined as a physician diagnosis, insulin usage, or fasting glucose of 126 mg/dL or more (7.0 mmol/L). Body mass index was calculated from the measured height and body weight. Hypercholesterolemia was defined as a physician diagnosis or fasting blood cholesterol measured at 240 mg/dL or more (6.20 mmol/L). 16 
Cardiorespiratory Fitness
Cardiorespiratory fitness was the primary exposure of interest and was determined by measuring the maximal amount of time participants ran on the treadmill until volitional exhaustion or physician intervention. Participants were divided into 3 categories. To determine physical fitness, the treadmill speed was first set at 88 m/min. The first minute the
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grade was 0%, the second minute 2%, and increased 1% each minute until 25 minutes passed. At that point, the grade no longer changed and each minute the speed increased 5.4 m/min until the end of the test. Encouragement was given for patients to give the maximal amount of effort. The variable used in analysis was treadmill test time in seconds. The CRF was classified as low, moderate, and high on the basis of cutoff points developed from the ACLS. 17 These cutoff points were derived from age-and sex-specific distributions of treadmill time duration among the ACLS population, as we published previously. 17 Because there are no current standard cutoff points to categorize low, moderate, or high CRF, to maintain consistency in our study methods, we used this approach in the ACLS.
All-Cause Mortality Surveillance
Time to all-cause mortality was the outcome of interest. Participants were followed from the date of the baseline examination until death, loss to follow-up, or December 31, 2003. Mortality surveillance was primarily conducted through the National Death Index (NDI). The NDI is an accurate method of ascertaining deaths in observational studies, with high sensitivity (96%) and specificity (100%). 18 Death certificates were collected from states in which participant deaths occurred. The NDI data have similar accuracy to the mortality data determined by an Endpoints Review Committee, which reviews death certificates and also medical records relevant to the event and study to make their decision. 19 
Statistical Analyses
Baseline characteristics are presented across levels of CRF (low, moderate, and high). Continuous variables were summarized using mean AE SD, and categorical variables were summarized using frequency (%). Linear regression models were used to determine trends in continuous variables across levels of CRF. The Cochran-Armitage test for trend was used to determine trends in categorical variables across levels of CRF. Age-and examination yeareadjusted all-cause mortality rates per 10,000 person-years were calculated across levels of CRF together with corresponding 95% CIs. Unadjusted and adjusted Cox proportional hazards regression models were used to assess the association between levels of CRF and all-cause mortality. Hazards ratios (HRs) and 95% CIs are presented. Schoenfeld residuals were used to assess the proportional hazards assumption, and no violation was found. Multivariable analyses were adjusted for age (years), examination year, smoking status (current smoker vs nonsmoker), alcohol intake ( 14 drinks/wk vs >14 drinks/wk), abnormal resting or exercise electrocardiogram responses (present vs not present), physically inactive (yes vs no), number of types of emotional distress, and parental history of CVD (yes vs no). Further adjustments were made for hypertension (yes vs no), diabetes (yes vs no), hypercholesterolemia (yes vs no), and BMI (kg/m 2 ). An interaction term between number of types of emotional distress (1 and >1) and CRF groups was also assessed to further explore the effect modification of emotional distress. Adjusted Cox proportional hazards regressions were performed separately among men with 1 type of emotional distress and those with at least 2 types of emotional distress to assess whether the associations between CRF and all-cause mortality were different among particular subgroups. All P values are 2-sided, and P value of less than .05 was regarded as statistically significant. All analyses were performed using SAS statistical software, version 9.4 (SAS Institute, Inc, Cary, NC).
RESULTS
Among men who experienced emotional distress, 46% reported depression, 58% reported anxiety, 51% reported mental counseling, and only a small portion of participants reported ever having suicide thoughts (8%). During a median (range) 8.7 (1.0-16.9) years and 46,217 person-years of follow-up, there were 128 deaths from any cause. Table 1 presents the baseline characteristics of the study population based on CRF categories. As expected, exercise duration and maximal metabolic equivalents were higher in higher CRF groups, whereas BMI, blood pressure, total cholesterol, fasting glucose, physical inactivity, current smoking, and chronic diseases were greater in lower CRF groups. In addition, the percentage of men who reported more than 1 type of emotional distress was greater in those with low CRF compared with those with higher level of CRF.
Age-and examination yeareadjusted allcause mortality rates (95% CIs) per 10,000 person-years are presented in Table 2 , and were as follows: 64.7 (44.9-89.3) for low CRF, 28.0 (23.8-31.5) for moderate, and 19.6 (17.1-21.6) for high (P<.001). After additional controlling for the number of types of emotional distress, BMI, alcohol consumption, smoking, physical inactivity, abnormal resting or exercise electrocardiogram responses, diabetes, hypertension and hypercholesterolemia, and family history of CVD, the inverse association between CRF and all-cause mortality attenuated, but remained significant (P¼.03). As also shown in Table 2 , HRs and 95% CIs among incremental CRF groups were 1.00 (low CRF as referent), 0.54 (0.32-0.90), and 0.47 (0.26-0.85).
Whether the number of types of emotional distress modified the association between CRF and all-cause mortality was examined in the 
DISCUSSION
In this study, higher CRF was associated with a lower risk of all-cause mortality, 
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independent of other all-cause mortality predictors, among men with emotional distress. The inverse association remained significant even after adjustment for intermediate factors, including BMI, hypertension, diabetes, and hypercholesterolemia. In addition, the number of types of emotional distress modified the association between CRF and all-cause mortality. The inverse association was observed in men who reported more than 1 type of emotional distress, but not in those with only 1 type of emotional distress. However, the statistical power is likely inadequate to address this issue (P for interaction¼.15). These findings suggest that men affected by emotional distress could reduce their risk of all-cause mortality by increasing their level of CRF. However, more research is required to both confirm and better understand the pathways of this possible association. Emotional distress is a global health issue. Associations between negative emotions and poor physical health are not limited to Western nations, [2] [3] [4] [5] and have been reported in other regions such as South Korea, 20 Japan, 21 Tanzania, 22 and Hong Kong. 23 The relationship between negative emotions and health has been demonstrated in low gross domestic product countries, such as Haiti, Nigeria, and Sierra Leone, as well as moderate gross domestic product countries, such as Brazil, Russia, and China. 24 Therefore, finding modifiable factors among people with emotional distress can provide a pathway for increasing longevity.
Our study suggests that CRF may offer a protective effect against premature mortality among individuals with emotional distress. The findings of the present study are in line with previous research in the general population, which demonstrated that higher levels of CRF are associated with a lower risk of allcause mortality. 25 Investigating how CRF affects all-cause mortality risk among people with mental health issues or emotional distress is of substantial clinical interest given the debilitating nature of these conditions. Furthermore, people with depression may have reduced levels of CRF. 11 Importantly, previous research has demonstrated beneficial effects of increasing CRF with exercise training among people with mental disorders, 26, 27 and there is an increasing focus on lifestyle behavior interventions for mental or psychological problems. 26, [28] [29] [30] These data underscore that interventions that aim to decrease cardiometabolic risk among people with mental health or emotional problems should aim to increase CRF.
In addition to reducing all-cause mortality risk, physical activity and exercise may benefit men with emotional problems for psychological reasons. Increasing fitness has been shown to ease depressive symptoms as well as decrease all-cause mortality. 10, [12] [13] [14] 31 In a grade A, level 1 meta-analysis, researchers have demonstrated that exercise may be useful for treating depressive symptoms. 32 Aerobic exercise and resistance training have also been shown to help symptoms of anxiety. 15 Exercise has been shown to be at least equally Rate per 10,000 person-years adjusted for age and examination year. c Adjusted for age (y), examination year, smoking status (current smoker vs nonsmoker), alcohol intake ( 14 drinks/wk vs >14 drinks/wk), abnormal resting or exercise electrocardiogram responses (present vs not present), physically inactive (yes vs no), number of emotional distress, and parental history of CVD (yes vs no). FIGURE. Multivariable-adjusted hazard ratios (HRs) and 95% CIs of all-cause mortality by cardiorespiratory fitness (CRF) groups across number of types of emotional distress (1 and >1). Adjusted for age (years), examination year, smoking status (current smoker vs nonsmoker), alcohol intake ( 14 drinks/wk vs >14 drinks/wk), abnormal resting or exercise electrocardiogram responses (present vs not present), physically inactive (yes vs no), and parental history of cardiovascular disease (yes vs no). Low CRF is the referent.
as effective as antidepressants 33, 34 and, in a 10-month follow-up study, was determined to be even more effective than sertraline. 35 Both social 36 and biological 37 mechanisms have been proposed linking exercise and an improved emotional state.
The association between emotion and all-cause mortality appears to be due to various factors, although the underlying mechanisms are the subject of debate and discussion. 38 Behavioral explanations include the influence of negative emotions on health behaviors. For example, poorer CVD outcomes in depressed persons are due, in part, to poor health choices, particularly physical inactivity. 39 After a myocardial infarction, patients with depression are less likely to adhere to recommended lifestyle changes that can reduce all-cause mortality. 10, 40 However, regular physical activity had a protective effect on the development of depressive symptoms after first myocardial infarction. 41 These studies in fact support a bidirectional relationship between physical activity and negative emotions.
Several potential caveats should be considered in the present study. One limitation is the primarily well-educated non-Hispanic white samples from middle-to-upper socioeconomic strata. Women were also excluded from the present analysis because of the small number of deaths across CRF groups. This may limit the generalizability of the results to other populations; therefore, future studies in women are warranted to clarify the association between CRF and all-cause mortality in those with emotional distress. However, homogeneity in ethnicities and social economic status reduces potential confounding by these factors. Another limitation of this study is the method used for measuring negative emotions. The large-scale nature of the ACLS precluded us from using a more thorough means of testing emotional distress, such as validated questionnaires 42, 43 or structured clinical interviews performed by clinicians or trained mental health professionals. Finally, the nonmutually exclusive emotional distress and the small number of participants with more than 2 types of emotional distress limited our ability to clarify the modification effect related to these factors. Future research may also benefit from examining specific mental issues separately, rather than having a population based on a broad inclusion of depression, anxiety, suicidal ideation, and a history of psychological/psychiatric counseling.
CONCLUSION
Our research suggests that higher CRF is associated with a lower risk of all-cause mortality, independent of other all-cause mortality predictors, among men who self-reported depression, anxiety, suicidal ideation, or psychological/psychiatric counseling. Health care professionals should focus on improving CRF among men with emotional distress not only to potentially reduce the distress but also to reduce all-cause mortality risk. Although CRF is also partly determined by inherited factors, by far the leading determinant of CRF is physical activity and exercise training, 10, 44 which should be promoted to achieve a healthful category of CRF.
